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262 PROCEEDINGS OP THE AMERICAN ACADEMY 



XIV. 

EARLY EXPERIMENTS IN TELEGRAPHING SOUND. 
By Edward C. Pickering. 

Communicated May 26, 1885. 

In 1870, when Professor of Physics at the Massachusetts Institute of 
Technology, I wished to show to an audience the experiment of trans- 
mitting sound by electricity. The only means of doing this, of which 
I was then aware, was by the sound produced when a piece of soft 
iron is suddenly magnetized or demagnetized. The sound thus pro- 
duced is extremely feeble, and I proposed to replace it by the follow- 
ing device. Loud sounds may be produced by the vibrations of a 
plate, and a strong vibratory force may be applied to such a plate by 
means of an electro-magnet. The first receiver consisted of a power- 
ful electro-magnet attached to the bottom of a wooden box, whose 
cover was replaced by a tin plate, to the centre of which a soft iron 
armature was attached. The dimensions were such that the armature 
was near the magnet, but not in contact with it. The plate appears 
also to have been used without the armature. It is not certain but 
that this form of apparatus may have been tried first, and the arma- 
ture added to increase the energy of the vibration, and consequently 
the loudness of the sound. A tin box was also employed, the bot- 
tom of which replaced the plate and armature, and the box served 
to reinforce the sound. The transmitter was composed of a sonome- 
ter, around the wire of which a short wire was wound, dipping into 
mercury. An electric current was passed through both wires, the 
mercury cup, and the magnet. When the principal wire of the so- 
nometer was set in vibration by a violin bow, or otherwise, the current 
was broken at each vibration at the surface of the mercury. When 
the circuit was made, the magnet drew the plate down, and when it 
was broken, the elasticity of the plate drew it back. A loud sound 
was thus produced, whose pitch could be varied by changing the length 
or tension of the wire of the sonometer. On December 13, 1869, 
I gave the first of eighteen lectures on Sound, forming one of the 
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Lowell Free Courses given that year at the Institute of Technology. 
It is probable that this experiment was prepared for and shown in 
the lecture of this course which was delivered on January 5, 1870, 
and related to sympathetic vibrations. 

On August 23, 1870, at the meeting of the American Association 
at Troy, Professor R. H. Van der Weyde, of New York, presented 
paper No. 141 to Section A, in the hall of the Troy Female Seminary, 
Professor John M. Ordway acting as chairman. This paper was enti- 
tled, " Further Improvements in the Method of transmitting, audibly, 
Musical Melodies by the Electric Telegraph Wire." In the discussion 
which followed the presentation of this paper, I described my experi- 
ment, and pointed out that my difficulty was mainly with the trans- 
mitter, Professor Van der Weyde's with the receiver; also that, if he 
could combine his transmitter with my receiver, I thought he might 
obtain valuable results. I have since been informed that he adopted 
this suggestion, and ascribes to it the use of the metallic diaphragm 
which he afterwards employed. The "Troy Press" of the following 
morning, August 24, 1870, contained the following report of my re- 
marks. On account of its importance, I may be pardoned for giving 
it verbatim. 

" Professor Pickering described a simple means he had employed 
for rendering these vibrations audible. It consisted of a simple elec- 
tro-magnet placed close to the bottom of a large tin box, whose reso- 
nance rendered the sound very intense. His remarks were greeted 
with marked approbation. Another member said Professor Picker- 
ing's method was beautiful in the extreme, because it did away with 
the armature." 

Professor Charles R. Cross, then Assistant Professor of Physics 
in the Institute of Technology, was invited to give a lecture on Sound 
to the pupils of the New England Conservatory of Music, in February, 
1872. He desired to show the experiment of telegraphing sound. 
Accordingly, Professor Cross, Mr. Waldo O. Ross (who was present 
at the experiment in 1870 also), and I spent an evening at the Insti- 
tute, and repeated the experiment of 1870 under more favorable 
conditions. The great difficulty in the early experiment was with the 
transmitter. A tuning-fork was accordingly substituted for the sonom- 
eter, which enabled the circuit to be broken with greater certainty and 
regularity. It was, however, open to the objection, that sounds of one 
pitch only could be transmitted. The details of this experiment are 
known with much greater certainty than those of the first experiment. 
The battery consisted of six small Grove cells. An " Albert Biscuit " 
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box, 20 centimeters long by 12 wide and 12 deep, was first used as a 
receiver. Afterwards, a large tin packing-box, 80 cm. long, 50 cm. 
wide, and 50 cm. deep, was substituted for it, and gave a very loud 
sound. Most of this apparatus is still preserved at the Institute of 
Technology, and was used in the legal examination quoted below. In 
the last part of December, 1873, and the first week of January, 1874, 
a number of other experiments were tried by Professor Cross, and 
another exhibition of the instrument was made by him on January 7, 
1874, at the first lecture of his Lowell Free Course of that year. 
Several forks were tried, and the receiver transmitted the charac- 
teristic sound of each, but one only was used publicly. The sound 
persisted when the magnet touched the box, but was then feeble. 

Most of the above facts were testified to by Professor Cross in a 
legal examination held on June 18, 1879. It was agreed that the same 
deposition should be used in the two cases, Harmonic Telegraph Com- 
pany et al. vs. The New England Telephone Company, and Harmonic 
Telegraph Company et al. vs. Charles Williams, Jr. Present, Caus- 
ten Browne, Esq., of counsel for complainants, Chauncey Smith and 
J. J. Storrow, Esqs., of counsel for defendants, and W. P. Preble, Jr., 
Examiner. Professor Cross also testified as follows : — 

" Ans. On the 10th of June, 1879, 1 tried a number of experiments 
with this receiver, which was set up in a manner similar to its ar- 
rangement in the exhibition already mentioned, it being in the office of 
Mr. J. J. Storrow, Union Building, State Street, Boston. It, together 
with a Blake transmitter, was connected in the primary circuit of a 
battery ; the transmitter being placed in Room 42, Union Building, and 
connected with the receiver by wires stretching across the open court 
separating these two rooms, and about one hundred feet in length. A 
second circuit, containing two ordinary hand telephones, was stretched 
between the two rooms, so that any messages sent by the apparatus 
which I am describing could easily be verified. 

" The magnet in these experiments was placed near to the outside 
of one end of the tin box, which rested upon its side, and when faint 
sounds were transmitted the head was placed inside the box, with the 
ear opposite the poles of the magnet, in order to detect the sounds. I 
first asked Mr. Watson, who was assisting me, to play a small mouth 
harmonica before the mouthpiece of the Blake transmitter. I was 
expecting to hear the sound given by that instrument, and so was some- 
what surprised to hear loud and clear notes resembling those of a 
music-box. On inquiring of Mr. Watson what instrument he had been 
using, I was informed that he had been transmitting the sound produced 
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by a child's music-box which he happened to have there. After- 
wards the mouth harmonica was substituted, and its characteristic 
notes clearly perceived. In both of these cases the characteristic pitch 
and quality of the tones in the musical instruments used could be heard 
at the distance of eighteen inches or more from the receiver. Mr. 
Watson was then asked to speak into the transmitter, and, while the 
ear was still at a distance of about fifteen inches from the receiver, a 
sound was heard which was recognized as articulation, although the 
words could not be distinguished at that distance. I then placed my 
ear close to that portion of the box which was opposite the poles of 
the magnet, and asked Mr. Watson to speak into the transmitter. I 
then without difficulty was able to hear a number of sentences, which 
were entirely unexpected to me. 

" Int. 9. Please state whether on this occasion you also tried to 
transmit articulate speech, using as a receiver a common hand Bell 
telephone connected upon the circuit, with the mouthpiece and ordinary 
diaphragms removed, and the instrument held against one end of the 
tin box, so that the box should take the place of the diaphragm. And 
if so, with what result ? 

"Arts. I did. With it we succeeded in transmitting articulate 
speech from one station to the other with very great ease. 

" Int. 10. Will the Institute of Technology give or sell the defend- 
ants the receiving apparatus you constructed, to be filed as an exhibit 
in this case ? and if not, will you please produce duplicates of said tin 
box and horseshoe electro-magnet, and a wooden box like the one used 
in your experiment ? 

"Ans. These early experiments have so much interest attached to 
them, that it seems desirable to retain the original apparatus in the 
possession of the Department of Physics. I will produce duplicates." 

Copies of the apparatus were also presented, in May, 1885, to the 
defendants in the suit in equity, American Bell Telephone Company 
et al. vs. The Western Pennsylvania Telegraph and Telephone Com- 
pany et al., Circuit Court of the United States, Western District of 
Pennsylvania, on motion for preliminary injunction. At this time, 
also, it was shown that articulate speech could be transmitted by the 
apparatus, by attaching a mouthpiece to one prong of the tuning-fork 
and placing a piece of carbon in the mercury under the style. Affida- 
vits were also produced from Mr. G. W. Blodgett and Mr. L. W. 
Wood, stating that I showed the apparatus described above to their 
class in 1872. An affidavit of Mr. A. D. Blodgett shows that it was 
also shown to his class by Professor Cross in 1874 
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The following extract from a letter to Professor Bell may also be 
of interest, as showing that I advised him to increase the sound of his 
telephone by an instrument resembling the Blake transmitter, in 1877, 
or two years before the invention of that instrument. This letter was 
written during the night following Professor Bell's communication on 
the telephone to the American Academy, on May 4, 1877. The tele- 
phone then exhibited gave a very feeble sound, and, according to 
my letter-book, I wrote on " the problem of introducing more kinetic 
energy into your telephonic circuit, — in other words, on making a 
telephonic relay. An idea occurred to me which I hope may give the 
desired result, and I shall be very glad if you have the means of giving 
it a trial. The problem is to utilize a local current, so that in a given 
circuit it shall be proportional to the current induced by the magnets. 
Now this may be done by attaching to the plate of the receiving tele- 
phone A, a fine wire, dipping in water, and nearly touching a wire 
connected with a second telephone and battery. The resistance of this 
circuit will be mainly that of the water between B and C. Now, as A 
vibrates, the interval B C will alter, and with it the total resistance, 
and consequently the current. Moreover, a feeble exciting current 
may regulate a powerful local battery." A sketch of the apparatus 
showed that the current from the battery passed through the vibrating 
diaphragm of a receiving telephone, to which was attached a wire B, 
dipping in water, and nearly in contact with a second wire C. The 
variations of the current thus magnified were then passed through a 
second telephone. A modification of the apparatus was also described, 
by which the current could be reversed, like the primary current. Had 
this instrument been tried, a loud-sounding telephone might have been 
obtained earlier. A carbon button should have been substituted for 
the liquid resistance, as the varying resistance of carbon was then well 
known. 

No secret was ever made of these experiments, which were described 
and exhibited publicly and privately whenever this was desired. A 
patent for the apparatus was not taken out, from a belief that a scien- 
tific man should place no restrictions upon his work which would tend 
to prevent the repetition of an experiment of scientific interest. A 
full description should have been published. This was at first delayed 
from the pressure of other work and lack of appreciation of the im- 
portance of the results. Afterwards I was unwilling to enter into a 
controversy, or to obstruct my friends, who were struggling to obtain 
proper recognition of the great results they had obtained in the same 
field. Now that some of them, at least, have been amply rewarded, a 
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full statement seems necessary as a contribution to the history of the 
telephone. 

It will be seen from the above statement, that in 1870, several years 
before the telephones now in use were invented, a receiver was de- 
vised, constructed, and tried, which consisted of a flexible iron dia- 
phragm, supported at the edges and replacing the armature of an 
electro-magnet. Musical sounds were telegraphed successfully, and 
the apparatus was described at a scientific meeting, as the newspaper 
report shows. In 1872 and later, the experiment was repeated under 
various conditions. In 1879 it was shown that it was capable of 
serving as a telephone, and of rendering articulate speech audible at 
a distance. It appears to differ in no way in principle from the re- 
ceiver now used. On the other hand, it should be stated that all my 
experiments were made, or were intended to be made, with a discon- 
tinuous current, and, although the instrument is capable of showing 
the variations of a continuous current, I did not have this application 
in mind when I constructed it. 



